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Abstract — This paper discuss the methodology adopted, data preparation techniques used and model 
developed for the Optimum site selection for the Solar Photovoltaic (PV) installation for the case of the 
Chilkur Village, Moinabad Mandal of the Ranaga Reddy District of Telangana. The study uses the 
available remote sensing data of the region that data includes the LISS III Image, Quick bird (Digital 
Globe) Image, and the Digital Elevations Data from NRSC. The Tool developed by the P.M Rich and Fu. 
P as a part of the Spatial Analysis Tool box is also used to identify the Global Horizontal Irradiance 
potential over a Village. We observe that there is continuously increase in Demand of the electricity in the 
Telenagana State, especially the Area near the Hyderabad District and the Ranga Redy Districts which is 
neighboring to the Hyderabad city. During the summer season we observe the shortage of Power due to 
the huge demand and hence the state shows the significant Deficit of supply in meeting the Demand. 
This paper is considering the NUIS Standards, in producing the Level 2 of Land Use Land Cover (LULC) 
Classification for the Rural area using the Satellite image using which vector layers (Feature classes) 
prepared also by referring the Survey of India (SOI) Toposheet, and by applying various image 
processing techniques available within the software like Erdas Imagine and ArcGIS. The Resultant maps 
are later generated. The Remote Sensing Data that are used in this paper are DEM & Satellite Image with 
any spatial resolution as discussed below. 
Keywords - DEM; Land Use Land Cover (LULC); Image Processing Techniques; Satellite Image; Remote 
Sensing; ArcGIS,  GIS, Solar Potential, DEM, Spatial multi Criteria Analysis.  
I. INTRODUCTION 
According to the Latest Statistics from US energy 
Information Administration (US EIA) and Shift 
Project Portal Report, depicted in the Below Graph 
Figure 1, Nearly More than 65% of the world net 
Electricity Generation is through the fossil fuels 
whereas it In India it is more than 80% of the Net 
electricity generation is through the conventional 
means of the thermal energy using the Fossil Fuels 
[7], This is due to the Increase in the Demand and 
amount of the Energy utilization is of growing very 
drastically globally which is changed in an 
unimaginable and uncontrollable state, especially 
with rapid growth in urban population and 
modernization [[14]; [19]].  
Also it is noted that from the era of the Industrial 
Revolution from the 18th to the 19th century, the 
Consumption of the conventional fossil fuels have 
also increased [19] and in-turn subsequently, 
producing the Various greenhouse gases (such as, 
CO2, CH4, etc.) into the atmosphere, This has led to 
an abnormal increase in the Earth’s average 
atmospheric temperature and other environmental 
concerns [[17]; [19]], which will cause  an ill effect 
to environment as well as Climate Changing 
Conditions,  which is a global the Environmental 
concern, Hence around more than one hundred and 
ninety countries at the united Nations Framework 
Conference, During the two week 20th Conference 
of the Parties, countries also made significant 
progress in elevating adaptation onto the same level 
as action to cut and curb emissions [9]. 
Renewable or cleaner & green forms of energy have 
been proposed as substitute for primary energy 
resources, and are now generally believed to be 
capable of meeting much of the growing energy 
demand [17]. 
Despite of the Global financial Crisis in recent past 
and currently has effected in some other parts of the 
world but we observe the increase and growth in the 
Renewable energy Power generations Industry 
keeping in mind the Global Environmental 
concerns. 
Also we see that there is a constant increase in the 
initiatives and efforts to bring the awareness among 
the masses for the cleaner and alternative means of 
the electricity Generations Techniques across the 
globe. 
The Optimum sites for the Solar Photovoltaic 
Installation can be identified based on the Solar 
Irradiance reaching the Surface which has to 
considered, along with the various other data 
sources of the Solar Radiation, such as Available 
Secondary Data, hence by using these set of data 
sources the actual Solar Radiation can be estimated. 
The secondary data sources such as NREL data 
collected from the various weather stations [6], can 
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also be used and the interpolations techniques can 
be applied to estimate the Radiation values of the 
unknown points of observations [4].  
There are various factors that constitutes for the 
estimation of the solar Insolation such as Sunshine 
hours, Latitude, Season, etc [5]. 
 
Figure 1: Global Resource Wise Net Electricity Generation 
Percentages in 2014 
As we also observe that the solar energy is being 
replaced with the conventional non-renewable 
energy and is widely implemented around the 
world. Currently, the most challenging problem is 
how to improve the efficiency of producing solar 
energy. Before installing solar panels, analysis & 
assessing where solar panels should be placed can 
significantly benefit panel performance. This study 
aims to develop a set of the Custom Tools in 
ArcGIS for the Preparing the input data to conduct a 
site selection analysis for solar panel installation 
using Geographical Information Systems (GIS) 
[12]. 
Some of  available Alternative means of the Energy 
Generations resources such as particularly 
geothermal and hydro power, are restricted to 
highly specific locations, thereby increasing the cost 
of electricity distribution [18], while the potential 
environmental costs of developing sources such as 
bio-fuels and hydro necessitate appropriate policy 
and legislative frameworks to minimize these 
impacts [[20];[21]]. 
Hence to over the issue with the issue of 
intermittent supply and matching peak demand is a 
problem which is particularly relevant to wind 
power, although the abundance of suitable sites has 
facilitated its adoption in many countries worldwide 
[15] where as its actual implementation will incur 
more potential cost, Resources & Assessments 
when compared to Solar power, involving the 
conversion of solar energy to electricity, which is 
quite reasonable straight forward in terms of its 
assessment which has undergone a dramatic 
expansion worldwide, which primarily reflects the 
reduced cost and greater conversion efficiency of 
photovoltaic cells [11]. The only concern associated 
with the principal constraint affecting widespread 
adoption of solar photovoltaic (PV) remains its lack 
of more storage and maintenance, hence electricity 
can only be supplied effectively during daylight 
hours, where as the electricity can also be supplied 
during non day light hours by implementing a Stand 
Alone system which stores the power in battery 
setup.  
This solar PV electricity is commonly generated 
through solar cells setup, thereby enabling 
electricity to be generated during the sunlight hours.  
Around 54 percent of the world population 
currently lives in urban areas. The worldwide urban 
population has grown rapidly estimated from 746 
million in 1950 to 3.9 Billion in 2014 and is 
expected to surpass six billion by 2045, estimated to 
reach 6.47 Billion by 2050. Asia, despite its lower 
level of urbanization, is home to 53 per cent of the 
world’s urban population [36]. Persistent dynamic 
urban change processes, especially the remarkable 
worldwide expansion of urban populations and 
urbanized areas, affect natural and human systems 
at all geographic scales, and are expected to 
accelerate in the next several decades [29]. 
Worsening conditions of crowding, housing 
shortages, insufficient infrastructure, and increasing 
urban climatologically and ecological problems 
require consistent monitoring of Rural & urban 
regions.  
The literature review suggests that there are various 
approaches in Solar Assessment in Past using Multi 
Criteria Analysis and LULC patterns, but the level 
of Land use Land Cover using the pixel-based 
(image classification, regression, etc.), sub-pixel 
based, object-oriented algorithms, etc. have been 
explored. The majority of research efforts have been 
made for mapping urban & Rural landscapes at 
various scales and on the spatial resolution 
requirements of such mapping. In contrast, there is 
less interest in Producing rural LULC by using 
Vector based layers and convert the satellite image 
to Raster LULC which matches the Exactly same as 
the Vector Land use and Land cover using some of 
the Image processing techniques. More researches 
are also needed to producing better and optimum 
rural LULC based on the requirements for Rural & 
Urban Planning & mapping, that can use it more 
effectively in Optimum site selections at a different 
Regions specially Urban , Semi-Urban and nearby  
Rural Villages, It is suggested that the models, 
methods and image analysis algorithms in urban 
remote sensing have been largely developed, as the 
advent of high spatial resolution satellite images, 
Space-borne Hyper-spectral images and LiDAR 
data which is stimulating new research idea and 
innovations that are needed in driving the future 
research trends with new models and algorithms for 
the Urban & Rural Planning and the Land use Land 
cover assessment [44], but despite that a Vector 
based Approach of Classifying the smaller rural 
villages will be more significant and Accurate in 
Planning and Decision making and also for the 
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Optimum site Selection for the Solar PV 
Installation. 
II. LITERATURE REVIEW 
Solar photovoltaic technologies have for some time 
been promoted as a cost effective means of rural 
electrification in developing countries. However, 
institutional structures resulting in poor 
maintenance have adversely affected the 
sustainability of past solar projects. In Fiji, the 
Renewable Energy Service Company (RESCO) 
program is the latest attempt to promote solar-based 
rural electrification in a fee-for service model, 
aiming to remove the high upfront capital costs 
associated with solar technologies and using a 
public private sector partnership for maintenance 
[62].  
The Solar photovoltaic technologies is the most 
sustainable and most of the times is presented and  
promoted as a cost effective means of rural 
electrification in developing countries such as India. 
As a provision of lighting by solar home systems 
(SHS) is particularly very promising for poor and 
remote communities in the rural part of the Country, 
where ‘traditional’ lighting sources are of poor 
quality and pose substantial health risks [[39]; [3]; 
[8]; [47]]. 
 For instance, in India, (where there are 250 to 300 
clear sunny days a year in most parts of the country 
with an annual global radiation varying from 1600 
to 2200 kWh/m2 [16] under the highly ambitious 
program that is the JNSNM, it has been aimed to 
establish 20000 MW by the end of 2022 year [48]. 
It is clear that when developing solar PV 
installations, multiple factors must be taken into 
consideration. Factors can be categorized into 
environmental, economic, and technical (energy 
production) concerns. Criteria considered by 
previous studies for solar panel installation site 
selection are as follows, 
Such as slope According to the Research by Bravo 
et al.; Pletka et al.; Broesamle et al.; Charabi and 
Gastli, the More the land surface is the more the 
amount of the insolation reaching the Ground. 
According to the Janke the direction of the Slope 
that Aspect is also considered in the Analysis, 
according to it the South East Facing Aspects are 
More Appropriate. Solar Potential values are 
considered Bravo, Fluri ,Clifton & Boruff, Dawson 
& Schlyter, Broesamle et al.; Gastli & Charabi for 
the Area of Interest, the More solar Insolation at the 
Surface and the Area of Interest the more suitable to 
for the Installations of the Solar Photo Voltaic. 
Whereas according to  Clifton & Boruff ; Dawson 
& Schlyter ; Janke , the Proximity to roads 
minimizes the cost in infrastructure construction 
and maintenance but may contribute to vandalism, 
dust and other concerns so it has to near to it but 
not very near instead should maintain a safe 
distance, next comes the Access to transmission 
network infrastructure to connect supply with 
demand, The Research carried out by Charabi and 
Gastli  for the  solar PV site suitability analysis did 
not consider transmission lines due to lack of the 
data availability, where as it has been considered 
out in the Research carried out by the  Dongrong Li, 
also it has been considred in the Research work of  
Fluri ; Clifton & Boruff ; Broesamle et al. ; [12]. 
From the Research work of Dawson & Schlyter ; 
Lehman ; Charabi & Gastli ; Clifton & Boruff 
environmental Sensitive Areas are also considered, 
According to Fluri ; Dawson & Schlyter ; 
Broesamle et al.; Clifton & Boruff  the nearness to 
the water sources is also equally important as it will 
be very effective to have the availability of the 
water on the site for Cleaning of the Panels. Lastly 
but not the least in which is to consider the Sandy 
Areas according to Charabi & Gastli. As per it in 
the current research the areas near the Reservoirs 
shore are also considered as a soil contains the 
sandy content also the moisture near the reservoirs 
should also make these dust particles to be settled 
on the Solar PV which will reduce the performance 
of the system and the plant.[[10]; [12];[51]; [52]; 
[53]; [54]; [55]; [56]; [57]; [58]; [59]; [60]; [61]; 
[62]; [63]; [64]]. 
Thematic layers can be developed using models, a 
set of input data preparation models can be 
developed using ArcGis software, Erdas Imagine 
and these various layers that have been identified 
from the satellite data which include the DEM and 
Satellite Image. 
Model Builder is an application we can use to 
create, edit, and manage models. Models are 
workflows that string together sequences of geo-
processing tools, The Model Builder can also be 
thought of as a visual programming language for 
building workflows. While Model Builder is very 
useful for constructing and executing simple 
workflows, it also provides advanced methods for 
extending ArcGIS functionality by allowing you to 
create and share your models as tool. Model Builder 
can even be used to integrate ArcGIS with other 
applications. 
There are a variety of ways you can connect data to 
tools; a common method is to use the Add 
Connection tool . Once you have connected data 
to tools, you can execute the model from within 
Model Builder by clicking the Run button . 
There are two primary uses of Model Builder: 
 To immediately execute a tool sequence we 
create. 
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 To create tools that we can use like any other 
tool—from the tool dialog box, from Python 
scripts, or in another model 
a) The Model Builder interface: 
Model Builder has a simple interface with drop-in 
menus, tools on a toolbar, and shortcut menu 
options as illustrated below. Shortcut menus are 
available for the whole model or any 
individual model element (variable, connector, or 
tool) with a right-click. The white empty space in a 
model onto which the tools are dragged and 
connected to the variables is called 
the canvas, whereas the appearance and layout of 
the tools and variables connected together is called 
the model diagram. 
There are five pull-down menus on the main menu: 
such as Model, Edit, Insert, view and help. 
Essential Model Builder vocabulary: 
i. Model canvas: 
The model canvas is the white empty space in a 
model. [13] 
ii. Model diagram: 
The model diagram is the appearance and layout of 
the tools and variables connected together in a 
model. [13] 
iii. Model elements: 
There are three main types of model elements: tools, 
variables, and connectors [13]. 
iv. Model process: 
A model process consists of a tool and all variables 
connected to it. Connector lines indicate the 
sequence of processing. Many processes can be 
chained together to create a larger process 
[13][1][2]. 
As a part of the Remote sensing data in the present 
study the DEM and Quick-Bird, LISS III Data from 
digital globe are used also In recent years, we 
observe that there are series of earth observation 
satellites available which provides abundant data at 
high resolutions (0.6–2.5 m; Quick-Bird, IKONOS, 
Orbit-View, SPOT and ALOS) are used for the 
Urabn Mapping where as the moderate resolutions 
from 15–30 m; ASTER, IRS, Cartosat-1 and 
LANDSAT etc, Can be used for the rural mapping. 
In the Present study Quick bird Data is used for the 
rural Land use Land Cover mapping. Remote 
sensing data from these satellites have specific 
potential for detailed and accurate mapping of Rural 
and urban areas at different scales. The high 
resolution imagery provides data for monitoring 
rural infrastructures [45]. The advances in remote 
sensing technologies and the increasing availability 
of high resolution earth observation satellite data 
provide great potential for acquiring detailed spatial 
information to identify and monitor a number of 
urban & rural environmental problems at desirable 
scales [[24]; [40]]. The Transitions in architecture 
and building density, vegetation and intensive 
socioeconomic activities at a particular block level 
in cities will often transform the urban landscape 
towards heterogeneity [23]. Therefore, the urban 
environment represents one of the most challenging 
areas for remote sensing analysis due to the high 
spatial and spectral diversity of surface materials 
[[30]; [38]]. Never the less even Rural Areas are 
also challenging for Remote sensing Analysis 
towards better planning. 
Despite advances in satellite imaging technology, 
computer-assisted image classification is still unable 
to produce land use and land cover maps and 
statistics with high enough accuracy [37]. Image 
analysis techniques are evolving rapidly, but many 
operational and applied remote sensing analyses 
still require extracting discrete thematic land surface 
information from satellite imagery using 
classification-based techniques [43]. Only Very few 
studies [25]; [32]; [37]; [41]; [42]; [43] have 
compared different image classification methods 
with different satellite sensors to determine how the 
organization of information inherent to the 
classification scheme influences classification 
accuracy. Automated classification procedures of 
satellite imagery have been based mainly on multi-
spectral classification techniques (per-pixel 
classifiers). These procedures assign a pixel to a 
class by considering its statistical similarities, in 
terms of reflectance, with respect to a set of classes 
[29]. The unsupervised classification approach 
provides an automated platform for image analysis, 
mainly based on surface reflectance and generally 
ignoring basic land cover characteristics (i.e., shape 
and size) of landforms [26]. The supervised 
classification approach can preserve the basic land 
cover characteristics through statistical 
classification techniques using a number of well 
distributed training pixels. However, the maximum 
likelihood classifier often used in supervised 
classification has been proven ineffective at 
identifying land uses at urban fringe areas due to the 
heterogeneity of urban land cover [[31]; [37]], but 
can be used for rural Land uses with little better 
Accuracy. To discuss the benefits of approaches 
such as unsupervised; supervised, GIS base 
classification. These approaches can address a wide 
range of mapping problems in urban & rural 
frontiers and provide alternatives to improve 
mapping accuracies for planners [45]. The 
objectives of this study the derived land use land 
cover maps using Vector based LULC 
Classification based on the National Urban 
Information System (NUIS) applying the image 
processing techniques the unsupervised 
Classification system for Data Preparation in Erdas 
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Imagine Software to produce a Raster LULC over a 
given Satellite image that can in-turn be used to 
prepare required input data for the solar Potential 
analysis by Developing the Custom ArcGIS tools 
using Model Builder. The approach in mapping 
rural area using QuickBird, Digital Globe data of 
the Chilkur Village, nearing the Region of 
Hyderabad city of  Telangana state. This village is 
selected as it near to the major city that is 
Hyderabad city and to test this Methodology 
mapping approaches and is an interesting place to 
study remote sensing applications as it includes both 
heterogeneous and homogeneous anthropogenic 
landscape patterns.  
III. METHODOLOGY 
A. Study Area 
The area selected to test the methodology out of the 
present research covers the Chilkur Village which is 
near to Hyderabad City of the newly formed 
Telangana Statehood, India, which environs 
bounded Between  78° 18' 30.0456" to 78° 15' 
52.344" East    And 17° 22' 22.89" to 17° 19' 
21.4608" North. Chilkur Village is located in the 
rural Suburban of the Hyderabad city and is a part 
of the Moinabad Manadal of the Ranga Reddy 
district which is the happening destination of the 
Greater Hyderabad city. The North eastern edge of 
the Village is touching the Osman Sagar Lake 
which is a reservoir for the drinking water supply to 
the City, where as the musi river starts from it. 
Chilkur Village is famous for the tourist attraction 
for its ambience nearness to the Osman Sagar Lake 
as well as the famous Temple called Balaji Temple 
in the Village attracting the tourist from the parts of 
the city and neighboring villages (Md. 
Kareemuddin, Dr.T Anuradha, April-June 2015). 
The nearest city to the Village is the city of 
Hyderabad is referred as the “City of Pearls”, due to 
the presence of traditional shopping bazaars 
historically famous for the pearl and diamond 
trading centers. Many of the city's tourist attractions 
are the traditional bazaars and other historic places. 
The Musi River and its tributaries constitute the 
local river system of the City where as the Hussain 
Sagar Lake an artificial lake lies in the center of the 
city [49]. The Chilkur Village is located with rural 
and Semi Urban populated mostly comprising of the 
Agriculture Lands, Grazing Lands, Forest, Water 
bodies, etc is the study area is characterized by sub-
tropical climate. Temperature ranges from 25°C to 
42°C during summer and 10°C to 27°C during 
winter. The rainfall pattern is monsoonal covering 
the period from middle of June to middle of 
October.  
The major land cover types that dominate the area 
are  
Land with or without Scrub, as per the G.O No.:111 
in this region due to the closeness to the Osman 
Sagar Water reservoir for the drinking water supply 
to the city, The Existence of this heterogonous 
mixed density of Population and its rapid growth in 
the nearby city of Hyderabad has caused this vacant 
mixed of land to be Plotted out which might have 
and caused considerable changes in the weather 
patterns in the regions, poor water management in 
the region, as well as rise in average temperatures. 
This has also resulted in gradual decrease in the 
ground water levels. 
B. Location Map 
 
Figure 2. Location map of the Chilkur Village of R.R. District [63] 
C. Work Flow 
 
Figure 3. A Methodology/flow chart for generating LULC 
using Satellite Image and Image processing Techniques 
The Work flow is divided in to 4 Phases, Phase I is 
the Data Input Phase, Phase II is Data Processing in 
Custom Tools prepared in ArcGIS, Phase III is 
Outputs from the respective tools of the each 
thematic layers is Further Processed for the Solar 
Potential Analysis, In Phase IV the Resultant 
analysis & Maps are Prepared. 
D. Description of the Satellite Data 
Satellite, sensor and acquisition dates for the data 
used during analysis are given in Table 1. 
E. Data Collection and Analysis 
The spatial data consisting of Survey of India 
Toposheet, satellite imagery and DEM data from 
the Bhuvan which is generated from the Cartosat 1 
Data were used after pre-processing. Various digital 
image-processing techniques to obtain valuable 
information related to study and also to identify the 
classes and feature. Using ERDAS EMAGINE 9.1 
software, the data was loaded in the computer. 
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Geometric rectification of the data was carried out 
with the help of Survey of India (SOI) Toposheet 
for assigning geographical coordinates to keep pixel 
of the image.  
Using the Above Preliminary data a LULC s 
generated in which the classification system of land 
use/land cover different categories have been taken, 
because Remote Sensing and Geographical 
Information System (GIS) techniques give us broad 
tool for better identification. The classes which have 
been identified and different LULC Layers were 
created, which in-turn form input to these tools [1]. 
TABLE 1. DESCRIPTION OF THE SATELLITE DATA USED 
Satellite Images Used 
Satellite Quick Bird (Digital Globe) IRS-I, 
ISRO, 
Bhuvan  
Sensor 
resolution 
Panchromatic 61 cm GSD at 
nadir  
Multispectral 2.44 m GSD at 
nadir 
LISS III, 
24m 
Nominal swath 
width 
16.4 km at nadir 141 km 
Month/Year 25/Feb/2010 Dec 2011 
DEM Data Used 
Satellite/Sensor Cartosat-1 NRSC, ISRO, Bhuvan  
resolution 30 M 
Month/Year 2005 to 2014 
F. LULC Classification 
A NUIS Level 2 Classification is adopted schemes 
provide frameworks for organizing and categorizing 
information that can be extracted from image data 
[45]. A proper classification scheme includes 
classes that are both important to the study and 
discernible from the data on hand [22]. 
Furthermore, SOI Toposheet, field survey data, 
photographs, The QuickBird image, DEM Data and 
documents were carefully analyzed while preparing 
the classification scheme. 
All the Line Features such as Transport Layer, 
Major Roads, and Transmission lines are built out 
of ArcGIS and apart from it the polygon features 
such as associated with Agriculture Lands, 
residential, Rural Residential, Fallow Land, Crop 
Land, Wastelands, Water Bodies, etc are also 
digitized using the ArcGis by using the Satellite 
image and by referring the The land use categories 
recommended by the SOI. After analyzing these 
information sources, we decided to extract 19 types 
of land use and land cover classes were developed 
as thematic information from the image. 
Simultaneously some of these vector layers were 
processed through the custom tools to prepare the 
input Data for the Solar Potential analysis tool, 
developed accordingly [1] [2]. 
G. Image classification 
Land cover classes are typically mapped from 
digital remotely sensed data through digital image 
classification and interpretation. The overall 
objective of the image classification procedure is to 
categorize all pixels in an image into land cover 
classes or themes [36]. In this study, approaches 
(supervised Classification & GIS were used for data 
Preparation and Image Processing Techniques) 
were used for image classification and mapping of 
the rural, urban/ Semi Urban area. However, the 
land use prediction methods are constrained by the 
spatial resolution of satellite imagery, the mapping 
approach, and expert knowledge of the study area 
[46]. 
H. Unsupervised classification approach 
As it has been discussed that the unsupervised 
classification approach is an automated approach of 
the classification which creates a thematic raster 
layer from a remotely sensed image by letting the 
software identifies statistical patterns in the data 
without using any ground truth data [[34]; [36]]. 
From the defined Clusters with a clustering 
algorithm that uses all pixels in the input image for 
analysis.  
I. Raster Image Processing AOI Tools and 
Commands used 
The AOI Tools enable us to select, create, and edit 
areas of interest (AOIs). These AOIs are often used 
as input to the Signature Editor prior to image 
classification. See Rules for Pixel Inclusion within 
Polygons for a discussion of how IMAGINE 
determines if a pixel is included within an AOI 
polygon [33]. 
This tool palette opens when we select AOI -> 
Tools... from the Viewer menu bar, or, if the AOI 
layer is the top layer in the Viewer, when we click 
the  icon in the Viewer toolbar. This tool palette 
also opens when we create an AOI layer on the 
Geospatial Light Table by clicking the  icon in the 
Geospatial Tools palette.  
 To enter specific position and size parameters, we 
can press the space bar while drawing many AOI 
objects, which opens a dialog that allows us to enter 
precise coordinates and size information.  
Tools  
   Click to select, move, and resize AOI elements. 
Press the Shift key and use the pointer tool to select 
multiple elements.  
   Click to select all AOI elements that fall within 
the boundary of the rectangular marquee that we 
draw. To draw a perfect square or to Shift left hold 
when drawing [35][1][2]. 
J. Raster Image Processing Thematic Recode 
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This dialog allows us to recode the raster values or 
the classes of the displayed pseudo color raster 
image by either applying the same New Value to 
one or more rows selected in the Cell Array, or by 
applying a different New Value to individual rows. 
The recoding can be undone by selecting the Raster 
Undo option.  
This dialog opens when we select Raster > 
Recode... from the Viewer menu. It also opens 
when we click the  icon on the Raster tool 
palette.  
[Cell Array]    All available attributes of the 
selected raster open in this Cell Array. The output 
values of the recode are entered in the New Value 
column.  
New Value:    Enter the new raster or class value to 
assign to rows that are selected in the Cell Array.  
The Thematic Recode will not recode a row to a 
value greater than the maximum value already 
present in the file.  
Change Selected Rows    Click to apply the New 
Value to the Cell Array.  
Rows can also be re-coded in the New Value 
column in the Cell Array by clicking on the value to 
be changed and entering a different value. Click 
Apply to apply the changes to the displayed image 
[1][2]. 
Apply    Click to apply the New Value for the 
selected raster values or classes to the displayed 
image.  
When a class is recoded, all pixels from the original 
class are changed to the new class value. There will 
be no pixels remaining in the file with the original 
value [35]. 
K. Raster Image Processing Area Fill 
This dialog allows us to edit the area fill functions 
in a displayed raster layer. This dialog opens when 
we select Raster > Fill... from the Viewer menu bar. 
It also opens when we click the icon on the Raster 
tool palette.  
This dialog varies in options, depending upon 
whether the data file displayed contains continuous 
or thematic data and whether the data contains 
multiple layers or a single layer (for example, 
grayscale).  
Raster editing permanently changes the file 
(when edits are saved) and should be used with 
caution. It does not create a new file. Each 
individual raster editing operation may be undone 
by selecting Undo from the Raster menu before the 
file is saved.  
There are two main types of raster editing: 
continuous or thematic. Continuous raster editing 
operations include focal, filter, value, and 
interpolation methods. These methods are 
recommended for use with continuous raster layers. 
Thematic raster editing operations include recode 
and fill methods. These methods are recommended 
for use with thematic raster layers. Either type of 
raster editing may be used on continuous or 
thematic data depending on the application. [1] 
Continuous Data: Function these options are 
available when the viewer contains true color 
imagery.  
Constant Fill: Function Click to fill the area with a 
constant. If we select the Constant option, we must 
specify the value to use [35].  
 
Map 1. LULC Level 2 Thematic Map of Chilkur Village 
IV. RESULTS AND DISCUSSION 
A. Land Use and Cover Type Classification  
According to NATIONAL URBAN 
INFORMATION SYSTEM (NUIS)-TM-10K, A 
Manual for Thematic Mapping the Level I, II Land 
use Land Cover classes are detailed: 
Level –I Classes are as Follows: 
They are Built-up Lands, Agriculture Lands, 
Forestlands, Grazing Land, Wastelands, Wetlands, 
Water bodies and others [27]. 
Level-II Classes are as follows: 
Class Built Up are sub-divided into Built-up 
(Urban), Built-Up (Rural),  
Class Agriculture are subdivided into Cropland, 
Fallow land, Plantation / Orchards,  
Class Forest Land are subdivided into Dense 
Forest, Open Forest, Plantations, Mangroves, 
Class Grazing land Wastelands class are sub 
divided into Salt-affected, gullied / Ravenous, Land 
with / without scrub, Barren / Rocky, Sandy area,  
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Class Wetlands are subdivided in to Marshy / 
Swampy, Mudflats, Waterlogged, Salt pans,  
Class Water bodies are subdivided into 
River/Streams, Canal, Lakes/ Ponds, Reservoirs, 
Tanks, Cooling Pond / Cooling Reservoir, 
Abandoned quarries with water,  
Class others are subdivided into Quarry / Brick 
Kilns, Dam / Barrage, Coral reef / Atoll [27][2][2]. 
In this study we have made a LULC at the Level 2 
Classification and from it some of the Individual 
thematic layers were taken and processed into the 
Custom Tools for analysis. 
TABLE 2. CALCULATED AREAS IN SQUARE ACERS WITH LULC 
CLASSES (2010) 
 
 
Map 2. DEM of the Chilkur Village, Thematic Input Layer 
B. Result analysis 
From the above graph and Results it is observe that, 
at this level 2 of classification of the Chilkur 
Village, Built-up Urban areas around 27897.81 
Square Acers, Built-up Rural is around 27147.89 
Sq. Acers & remaining LULC Classes, Where as 
Land with or without Scrub is 110349 Sq Acers, 
Barren Rocky around 8142.67 Sq Acers, 
Transportation (All Roads) is around 11044.45 
Square Acers; all the above classes might have 
small portion of vegetation. 
There are some tools design are described that are 
designed for preparing the Input Data for the Solar 
Potential Analysis in Final Custom Tool [2]. 
Custom Tool to prepare required Aspect:  
a. This Tool takes DEM as Input and Generate 
an Aspect and solar Radiation Values, which 
is further processed and is reclassified to pick 
only those values that are appropriate for the 
Analysis [2]. From the DEM it is observed that 
the min elevation is around 465 M and 
Maximum elevation is 51 M. 
b. Custom tool to prepare the Required GHI: 
The Tool Exists in ArcGis for the Calculation of 
Solar GHI for a Area of interest that takes DEM as 
Input and Generate a Solar GHI Values is modeled 
to generate the GHI values for the AOI along with 
the direct sun Durations in Hours for the AOI, this 
is used to Prepare a Data that can be used as Input 
to the Potential Analysis in further Custom Tools 
[2]. 
c. Custom Tool to Prepare the Distance from the 
Roads, Power Lines, Water Thematic, Sandy 
Areas: 
Separate tools are designed to Process the Input, 
LULC Roads, Power Lines, Sandy Area, Water 
Feature layers taken from the LULC is used as input 
and a thematic Layer is prepared maintaining an 
appropriate distance from the sources, the output 
generated is used as input for the further processing 
and solar optimum site selection analysis [2]. 
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 Map 3. Rank wise suitable sites, based on Respective 
Suitability 
Thus the Output from these set of tools some of it 
are detailed above prepares the input preliminary 
data for further processing and analysis of the Solar 
Potential of a Given AOI and Optimum Site 
Selection Analysis using Custom Tools after it has 
been applied with Variable Weight ages obtained 
from the Pair wise Comparison of the Multi Criteria 
analysis the Resultant Map 3 shows the Rank wise 
suitable sites, where as map 4 details the Optimum 
sites and there locations with respect to the Major 
Roads. We noticed that we have some potential 
sites on the Moinabad/Chevella road a land parcel 
just before the Moinabad Village and another land 
parcel opposite side and near the JBIT Institute of 
Engineering and Technology. 
Some Parcels of land are also identified near the 
Moinabad and Chilkur Road as well as Chanda 
nagar village Road, as seen from the map 4 below: 
 
Map 4.Optimum sites are Identified based on Rank and the 
Area of the Land Parcel 
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